Study design:
Retrospective observational case-control study.
Outcome studied: Objective:
To report femur fracture as a complication of THR and to report the incidence, predisposing factors, treatment options and outcome.
Main findings: (relevant to PICO question):
Overall incidence of femur fracture after THR: 2.9%.
Age at THR
Dogs that had femur fractures were significantly older (7.4 years) at THR than dogs that did not sustain femur fractures (4.9 years) (p=0.0063).
Predisposing factors
Osteopathy (n=5) iatrogenic fissures created during reaming (n=9) and previous hip surgery. Fracture characteristics Fracture occurrence 22 after original THR, 1 after revision, 1 after explanation:
 traumatic events in 17 dogs  osteopathy present at THR in 5 dogs  cortical thinning secondary to aseptic loosening in 3 dogs
Fracture treatment:  plate and screw fixation (10 with and 7 without cerclage wires) resulted in the most favourable outcome -healing occurred in 6-10 weeks  full cerclages wires in 3 dogs  strict confinement in 3 dogs  euthanasia in 1 dog
Outcome:
 22 fractures healed and there were no non-unions  two fractures that did not heal: 1 dog died 16 days after surgery of an unrelated illness and 1 dog was euthanised without treatment total pages: 16
 20 clients with a dog with a healed fracture were interviewed > 65 days after surgery: 12 dogs were alive at the end of the study -15 clients (75%) reported normal limb function and 5 (25%) reported good limb function
Old dogs with osteopathies, dogs that have had previous hip surgery, and dogs that have intraoperative fissures should be recognised as potentially being at greater risk of femoral fracture.
Limitations:
 retrospective study  different surgeons, different hospitals  surgeon experience was not evaluated as a risk factor  different follow-up  10 dogs (45.5%) with fractures were followed until death  client interview
Ganz et al (2010)
Population: Client-owned dogs.
Sample size: 74 dogs (n=74), 84 total hip arthroplasty (THA) (n=84)
Intervention details: Two different surgeons performed the same technique and modular hip replacement using BFX (BioMedtrix) from two referral hospitals. 1) fracture group (n=11) 2) non-fracture group (n=73)
Inclusion criteria
Cases with preoperative, immediate postoperative and initial followup radiographs.
Exclusion criteria
Dogs without complete surgery reports, dogs in the non-fracture group without documentation of absence of femoral fracture on recheck radiographs at least 4 weeks postoperatively.
Dog factors analysed
Age, breed, sex, weight, canal flare index (CFI), indication for arthroplasty, intraoperative fissure, cerclage usage, implant size. 
Intraoperative fissures
Reported in 3 cases. None of these dogs had femoral fractures. All fissures were addressed with cerclage wires.
Radiographic evaluation
None of the measures of implant positioning or canal fill were associated with risk of femoral fractures.
Limitations:
 retrospective study  small number of dogs in the fracture group (may have led to type II error)  different surgeons with 2 slightly different methods, 2 different hospitals and surgeon experience was not evaluated as a risk factor  partial selection bias possible  quality of radiographic positioning varied among patients  radiographs not evaluated from a board diplomate in Exclusion criteria THR performed as the second procedure in dogs operated bilaterally, previous ipsilateral coxofemoral surgery, cases without sufficient client communication.
Veterinary Evidence

Medical records of dogs
Sex, breed, age, body weight, body condition score, side of arthroplasty, date of surgery, history of previous contralateral coxofemoral surgery, urinalysis results, intraoperative surgical site culture results, lameness score at presentation (0=no lameness, 1=slight lameness, 2=obvious weight-bearing lameness, 3=intermittent non-weight bearing lameness, 4=continuous nonweight-bearing lameness) size of prostheses implanted, duration of surgery.
Complications were separated into:
Bivariate and multivariate statistical analysis was used to compare complications.
Procedures were performed by 10 different surgeons.
Study design: Retrospective cohort study.
Outcome studied: To determine the prevalence of complications and identify prognostic indicators of success or failure for the Zurich cementless THR.
Main findings: (relevant to PICO question):
Increased body weight Prior femoral head and neck ostectomy (FHO) or cemented-THR in the contralateral joint was identified as a negative prognostic indicator for successful outcome (p<0.05). 
Evaluation of radiographs 2-view radiographic hip studies pre-operatively, immediately postoperatively and at the longest follow-up were evaluated by one investigator.
Pre-operatively
Severity of osteoarthritis (OA) was graded (0=normal, 1=subtle, 2=grade 0 or 1 with severe subluxation or luxation, 3=mild OA, 4=moderate OA, 5=severe OA). 
Immediately post-operatively
Inclusion criteria:
Medical records of the first 100 consecutives cases with 2 nd generation ZCTHR were reviewed. Only those dogs that had clinical and radiographic evaluation with ≥ 6 months follow-up.
Sample size: 60 dogs (n=60) 65 ZCTHR (n= 65)
Intervention details: All surgery was performed by the same surgeon.
Signalement data:
 age, breed, body weight, gender  indication for THR  hip dysplasia and secondary coxarthrosis (n=59), failure of conservative and/or surgical management of traumatic coxofemoral luxation (n=5), old Salter-Harris fracture of the proximal femoral physis (n=1)  date of surgery and operated size  cup position (angle lateral opening ALO, angle of inclination AI)
Longest clinical and radiographic follow-up (presence of pain on manipulation of the hip joint, range of motion (ROM), muscle mass compared with the contralateral size, lameness). Evaluated using a score: excellent, good, fair, poor or failed.
Complications:
 intraoperative (n=1) femoral fissure during reaming  post-operative (n=11) femoral fracture (1), prosthesis luxation (7), cup loosening (2), implant failure (1)
Management of complications and outcome
Nine cases were successfully revised. Explanation of implants was performed in one case because of infection, one dog was euthanised after a new luxation.
Study design:
Retrospective descriptive case series.
Outcome studied: To evaluate the use of, and to identify complications of the ZCTHR. Clinical outcome:
 of 65 ZCTHR, 60 were considered to have an excellent outcome, 3 a good outcome, and 2 as failed  97% good or excellent outcome at an average of 2 years post-operatively (similar to previous reported rates of 91-96%)  17% needed one or more revision
Radiographic findings:
Findings compatible with bone ingrowth fixation were observed for all acetabular and femoral implants. Focal radiolucent zones were observed in the acetabular component of 23 cases and none of the THR had a complete radiolucent zone around the cup or the stem.
Complications:
(n=11, 17%) Previous complication rates 6.3%-20.3%. Luxation in cemented and cementless systems is the most frequently reported complication 1.1-11.8%, in this study: 11% (n=7).
Femoral fracture (n=1) well-reported complication after THR in dogs, and appears to be more common in old animals because of nonuse of the leg or other pathologic conditions. This single femoral fracture compares similarly with fractures occurring with cemented THR systems. Increased femoral cortical thickening was observed along the medial cortex and distal to the stem in most cases. This bone remodeling and apposition may prevent occurrence of femoral fractures in the long-term that occur with cemented THR because of cortical thinning.
Component loosening
(acetabular component n=1) Implant stresses are higher in the ZCTHR stem compared with cemented stems, reaching a maximum in the neck region of the implant, with a second peak at the level of the most proximal screw.
Limitations:
 retrospective descriptive case series study, no control groups, variable follow-up  two ZCTHR were not evaluated radiographically 
Statistical analysis:
 association between each variable and the incidence of complications were assessed using logistic regression  Mann-Whitney U-Test was performed to assess the significance of total lameness scores before and after THR Owner outcomes assessment questionnaire was used additionally to collect data from owners.
Divided in 4 sections:
 Section A assessed information regarding length of ongoing mobility problem, medications received, and other concurrent medical history unrelated to hip dysplasia (HD).  Section B assessed activity and willingness to exercise before THR.  Section C assessed date of surgery, overall owner satisfaction and complications.  Section D assessed activity and willingness to exercise after THR.
Surgical implants CFX (BioMedtrix), BFX, Helica, Kyon
Study design: Prospective case series.
Outcome studied: To assess the variables associated with the complications of THR and report owner-assessed outcomes, through surgeon-based registration of cases via an online database, informed owner consent and prospective outcomes assessment using a client-administered clinical metrology instrument. and incidence of complications.
Client questionnaire:
A total of 51% response rate to the online owner assessment questionnaire was achieved. 82% described their satisfaction with the outcome of THR as "very good", 12% "good", 7%"fair", 0% "poor", 0% "very poor".
A total of 20% complication rate was reported statistically significant difference in owner-assessed lameness scores before and after THR (p<0.001).
Participating surgeons were requested to submit all of their operated cases to the BVOA-CHR (authors unable to control it). In theory it is possible that participating surgeons may have chosen not to submit data from a case with a less successful outcome (selection bias). The complication rate in this study would therefore be higher than documented.
Limitations: Participating surgeons were requested to submit all of their operated cases to the BVOA-CHR (authors unable to control it). In theory it is possible that participating surgeons may have chosen not to submit data from a case with a less successful outcome (selection bias). The complication rate in this study would therefore be higher than documented.  client assessment subjective, no controls with force platform peak vertical force for example  51% response rate to the online owner assessment questionnaire  different complications rate between owners and surgeons  THR was most frequently performed on dogs ≤ 1year (39%)  limited ability to fully evaluate the risk factors for THR complications to date, probably because most studies are single-center and have limited power  BVOA-CHR does not currently include imaging data
